11, IMPINGEMENT AT MONROE POWER PLANT

A. Sampling Methods Used by Detroit Edison

The methods used for impingement sampling are stated on p. 4.3-1 of the
316(b) as follows (Detroit Edison 1976a):

Fish lspingesent monitoring began for Onita 1, 2, 3, snd & in kpril 1972,

June 1§72, March 1573, and HMay 1978, respectively. Ais stated in Subsecticn

3,2.2.1.3, the traveling scresns are rotated and washed autosatically

svery 24 hours, and sore frequeatly when increased loading dictates. Im

order to obtain s representative sasple, st the end of a daily waahlng &

basket was placed in positlon at the ent of the sluiceway. After a 28-

hour pericd, all the fish collected in the basket were counted and

f{dentified. Repressntative specimens were weighed, measured, and checked

for deformities. Attespts were sade Lo collect & minisus of one sample

each weel.

1. Location

The Monroe plant has 16 intake screenwells, each containing & 3/B-in.
pesh traveling screen (Fig. 2. petroit Edison divided the impingemsnt
data from these screenwells into two categories: counts from 2 Test screens
wolls and counts from 14 npontest screaenwells. The test screenwells were
those in Unit 2 in which prototype fish punping systems (referred to on the
impingemant data shoets as ths "north collector® and the "south collector™)
were installed to remove fish before they were actually impinged. The fish
impinged on the two test BCTEAns wWore counted and recorded separately from
those impinged on the 14 nontest screens. Tha impinged fish from the nontest
screens [the remaining six screens in Sereenhouss 1 and the eight screans
in Screenhouse 2) were washed into a comman slulceway in each screenhouse
and collected en masse in a collection basket at the end of sach slulceway.

2. Gear

The mesh size of the collection baskets is not given in the 316(b),
but according to Detroit Edison, it was approximately 1/4-in., which would
be sufficiently fine to retain the smallest fish washed inte it from the
1/8-in. mesh of the traveling screans. The above excerpt from the 316(b)
says only that “representative® gamples were collected and that all the
fish washed into the basket were counted. It does not specifically state

that all of the fish impinged on the traveling screens during a 24-h period
were washed into the collection basket. Therefore, all of the impinged f£ish

may not have been counted.
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x = test screenwell
o= girculating pump

Figure 2. Monroe Power Plant, indicating location of test screenwells.
Adapted from 316(b) Figure 4.4-1.



The above excerpt from the 316(b) states that representative specimens
were measured but pressnts no data to ghow that these specimens were actually
representative of the collection basket catch. The specimens must be
represantative of the impinged fish in order to ghow what age classes are
being impinged. The 31E&(b) also presents no length-frequency distribution
of the impinged fish to demonstrate the size selectivity of the traveling
gcreens (i.e., the smallest size figh that is impinged) and to show that
all age classes of impingeable fish are being sampled.

The 316(b) presents no description of the procedure for cleaning the
trash racks in front of the traveling screans and no report of the kinds and
numbers of fish, if any, removed from the trash racks (vertical steel bars
spaced 3 in. apart}., Some large fish therefore could have been impinged
o these racks but not considered in the impingemont estimates.

3. Bchedule

The daily impingement data sheets obtained from Detroit Edison show
that during June 1975-May 1976 {the year analyzed for impact in the 316(bB))
the test scresns were checked almost daily, Monday-Friday. The nurber of
counts from the nontest screens, howevar, ranged from enly 2 in August 1975
to 10 in November 1975 and April and May 1876. The screens were not monitored
during the weak of February 15-21. Otherwise, fish were usually counted
from sither the test or nontest SCreens more often than once a week, the
minimum frequency stated in the above 3116(b) excerpt. The 316(b} does
not state that the screéens were ponitored on a pre-established schedule:
thus, the monitoring schedule may not have been established in advance
of ghserved screen loadings.

The daily impingement data sheats suggest that a major deficiency
of Detroit Edison's monthly impingement estimates is that most of them are
based on samples taken from only half of the plant's 16 scresns. On 51%
of the saspling days, counts were takon from only the two test SCISEns.

The test screens are located adjacent to one another in Screenhouse 1

{Fig. 2), and the 11&(b] presents mo evidence that impingement on these

two screens was representative of impingemant on the other 14 intake SCTEENS.
Counts from the nontest Screans were usually made for only Screenhouse 1



because, according to a Detroit Edison representative, the collection
basket for Screenhouse 2 was often under water. Of B2 basket counts from
nontest screens, 66 sampled fish only from Screenhouse 1 and 11 sampled fish
only from Screenhouse 2. Sampling of impinged fish from Screanhouse 2 occurred
only from January-May 1976. Fish were sampled simultaneously from both
scresnhouses and, therefors, impingement throughout the entire plant was
measured on only 5 days during the year, and these 5 days cccurred only during
the month of April 27-May 27, 1976é. Detroit Edison did not demonstrate
that impingement data from the two screenhouses could be used interchangeably
to estimate impingement eccurring in the whole plant. The estimate for
impingement at the Monroe plant is consequently heavily woighted to reflect
ispingement in Screenhouse 1. The effect of this bias on the estimate is
not known.
B. Data Analysis
1. Verification of 31&(b} impingoment estimates
Although the 316(b) presents impingement data from the Monroe plant for
1872-76, we attempted to verify only the 1975-76 data because these wers
the data considered in the 316(b) impact analysis. Also, the plant did not
become fully operational uwntil mid-1974 and ispingement in the garlier
years would not be directly comparable to that occurring during full operation.
Table 4.3-1 from the 316(b) shows Detroit Edison's estimates of impinge-
ment at the Monroe plant from June 1975-May 1976.
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The above astimates were caloulated according to the mothod described
below frosm 316(b) p. 4.3-1.

The total potential nusbar of fish impinged per day was estimated BY
dividing the actual nusber of flah gollected per month bY the nusber of
h-hour sampling pericds during the month. This nusber was then pultiplied
by the nusber of days in that particular month o gbtain & senthly
gstimate. Data reducticn for derivation of an estizate of porential
sonthly impingesent inyolved the application of the following formulal

1= HH (8.3.1)
B

whars

» potential nusber of organisss impinged on & monthly basis

& pusber of each categoTy of organisss or specles ispinged during
the monthly saspling effort

s nusber of days in the particular month of sampling effort

i = pusber of Z4-hour sampling perisds during the ponthly ispingesent

saspling.

petroit Edison's daily impingement data sheets from the Monroe plant
were used to verify the estimates presented in Table 4.3-1 above. The analysis
rovealed that the extrapolations shown in Table 4.3-1 are major underestimates
of impingement at the Monroe plant for the following reasons:

al Separate estimates of the numbers of fish impinged per day [w/H
in Equation 4,3.1 above) were apparently calculated for the test and the
nontest Screens, although this was not explained in the 316(b). These Two
estimates wore then added together to calculate monthly impingement (I}
for the plant as follows:

I= lllﬂtfﬂt] + {Icnﬂin'pl X M {1}

where 1 = nusber of £ish impinged during month

= sum of fish counted from test SCreens

= pumber of days fish were collectad from test screens
sum of fish counted from nontest screens

= number of days fish were collected from nomtest BCOTeEns
= pusber of days in month

x = Hn“ H
L]
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Although Equation 4.3.1 is correct for calculating extrapolated monthly

totals, Detroit Edison used the term N incorrectly for estimating impingement
on the 14 nontest scresns. In most cases, the term N for the nontest scresns
did not egual the total mumber of fish impinged on all the nontest screens

but only the number of fish counted, although on most sampling days only

the fish on the screens in Screenhouss 1 were counted (refer to Section II-A-3).
The 316(b} estimates do not consider that the actual daily counts from the
nontest screens usually represent impingement occurring in only a portion of
the plant.

A freguency distribution of the number of circolating pumps operating
on the days when impingement samples were collected (Fig. 3) indicates
that almost 70% of the time the plant was operating at more than 508 capacity
[more than six circulating pusps operating). Therefore, when fish were
counted from only half of the intake screens and the term N was incorrectly
used, as described above, impingesent was seriously underestimated.

b) Notations by Detroit Edision on several of the impingement data
sheets suggest that large numbars of young fish appearing in the impingement
samples were at times not even counted (Table 1). The failure to count
these small fish and to include them in the data base from which impingament
was calculated further reduces the accuracy of the 316(b) impingement estimates
shown in Table 4.3-1.

2] According to the daily impingement data sheets, tha prototype
fish eollectors, located in front of the two test screens, were in operation
during most of the 316(b) impingemsnt sampling and were removing up to 95%
of the fish from the test screenwells. Fish removed from the two test screen-
wells by the prototype fish collectors wers provented from being impinged
and therefore were not used by Detroit Edison in caleulating impingement
for these two screenwells or for the entire plant. This practice is not
explained in the 316(b) because, according to a Detroit Edison representative,
the collectors were considersd a permanant part of plant operation and only
the screen counts were considered to represent true impingement. The
exclusion of the fish pumped fromthe two test screenwells, from which tha
majority of the impingement data were cbtained, contributes to a serious
underestimate of impingement for the entire plant.
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Table 1. Detroit Edison daily impingement data sheets from the Monroe plant for
July 22, 1975,and September 9, 1975, indicating large numbers of young fish

in the test a:mnunlh which were not included in the totals.
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Even without ths major problems discussed above, the acouracy of the
316 (b) estimates would be in doubt because of numercus discrepancies found
on the daily impingement data sheets (refer to Appendix B). Most of these
discrepancies are simple addition errors or errors that occurred when
numbers were transposed from one column to another on the test screenwell
tally sheots or transferred from the tally sheets to the daily impingement

data sheets.
2. Alternative impingement estimates and statistical analysis

a. Calculation of estimates. We estimated daily impingement at the Monroe

plant for 1975-76 by means of the following formula. For each sampling
day, the formula corrects for the portion of the plant for which no data
were collected and for the fish pumped out of the test screenwells by the
prototype collectors.

i +
Daily estimate = Il':‘,_+1::p :n} X Esufsn} X t?Pn"'! ()

where C,_ = figh counted from test screens

:: = figh pumped from test screenwells

:n = fish counted from nontest soreens

s' = pumber of screens from which fish ware collected

su = total number of screens in unit(s) whose screens were checked
r' = pumber of circulating pumps operating in unit(s) whose screens

were checked

PP = total number of circulating pumps operating in entire plant

This yielded an estimate of impingement that could have occurred in the
ahsence of the fish collecters.

Three assumptions were made to use the above equation:

a) Fish were impinged equally on all intake screens. The maximum
water velocity in the intake system is apparently 120 c=m/s (3.9 ft/s] in the
secondary canal leading to Screenhouse 2 (Detroit Edison, undated). The
potential for impingesent may therefore be greater in Seresnhouse 2 than in
Screenhouse 1. If impingement is indeed higher in Screenhouse 2, impingement
estimates for the entire plant are likely to be low because they are based
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primarily on data from Screenhouse 1. Data with which impingement in
Seresnhouse ? could be related to that in Screenhouse 1 are available for
anly 5 days during 1 month of the year (Section II-A-3) and are not suf-
ficiesnt for a reliable comparison.

B] All fish pumpad from the test scresnwells would have been impinged.

c) Mo fish were impinged by a circulating pump that was not operating.
on 1 sampling days during the year, fish were collected from the intake
screens when no circulating pumps were operating. This impingement could
have been due to operation of the general service pumps, but, because each
pump has a capacity of only 11 cfs, the pumps were not considered in the
calculation, and the 3 sampling days were excluded from the analysis.

The manner in which Equation 2 was used to calculate daily impingement
estimates can be demomstrated by using the data for gizsard shad collected
by Detroit Edison in August 1975 (Table 2. The estimate for August 1 is:

(360 +# 0 + 1938) X (4/2) ¥ (12/3) = 1E,384

Estimates for the other 10 sampling days were similarly calculated.
Monthly estimates were calculated from the daily estimates for sach
species according to the eguation below:

Sum of daily impingement estimates each month
Humbar of sample days each month

Humber impinged each month =

A MHumber of days in month {3)

Using Equaticn 3 and the data in Table 2, the August estimate for gizzard
shad impingement therefore is:

(148,583.4/11) ¥ 31 = 418,735

This is approximately eight times the 316(b) estimate of 49,814 (Table 4.3-1)
which was calculated by Equation 1 as follows:

[nmausi + usm.rz:-] X 31 = 49,814
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The annual impingement estimate for all species cosbined, shown in
Table 1, is approximately 4.7 million fish, which is considerably higher
chan the B6L,000 fish estimated in the 316(b).Y/ The species composition
shown in Table 3 (52% gizzard shad, 18% shiners, 13% yellow pearch, A
white bass, and &% freshwater drum) is about the same as that shown in
316(b) Table 4.3-1.

ROTE
Estimates in figures and tables are based on Detroit
Edison's impingement and entrainment data and are
subject to the guesticns raised im the present report
concerning the sampling methods.

b. Frecision of impingement estimates. The monthly impingement
estimates and assocliated 95% confidence intervals presented in Table 1
are illustrated in Figure 4 for all species combined and in Figures 5-9
for each of the five most commonly impinged species (gizzard shad, shiners,
yellow perch, white bass, and freshwater drum) 2 ps shown in Pigure 4
and Table 3, the sampling error (at P = 0.05 significance level) for each

y:n most cases, the daily impingement estimates could be normalized by
a lngm {x + 1) transformation (refer to Appendix D). Because, however,
the 316(b) estimates were based only on the untransforped arithmetic
data, our estimates are also based om the untransformed counts for com=
parisen. [Impingement estimatas based on the .'mgm {x + 1) transformation
are prasented in Appendix E; the transformation reduces the annual estimate
by approximately 40n. ]

Z""'I'Im confidence interval is the interval of values on either side of the
estimate which is expected to include the true population valus (v).
The 95\ confidence interval (95% CI) defines the interval which, from
repeated samples, will include the population value 95 times out of 100
and oguals ¥ 4ts , where t is Student's t-statistic and 5 is standard
error. The absolute value of ts can also be referred to as sampling error
and defines the precision of the sstimate; the smaller the sampling error,
the better the estimate.
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of the monthly impingement estimates for all species cosbined is approxi-
mately 50% or less of the estimate, except for November (67%) and February
{774} . The sampling error is 15v of the annual estimate (Table 4). The
sampling errors for the annual estimates of the commonly impinged species
(Table 4) are also relatively small (26% For gizzard shad, 22: for shiners,
2% for yellow perch, 308 for white bass, and 24% for drum); however, the
sampling errors for the monthly estimates are at times quite large (109%

for shiners in August and 98% for yellow perch in December; Table 3, Figures
6 and 7).

For infrequently impinged species such as coho and chinook saleon,
the sampling errors are greater than 100% of the annual estimates and
include zero (Table 4); thus, based on the data as cbtained by Detroit
Edison, the numbers of these species impinged are not significantly different
from zerc. However, we do not believe that impingement of these species
has been adegquately estimated because of the limitations of the sampling
methods (see Section IT=h).

c. Correlation of ippingement estimates with intake temperatures and
flow. Based on 316(b) Figure 4.3=-1 (below), Detroit Edison states that
“"there does not appear to be a strong correlation between the total numbers
of fish impinged and the intake water flows or intake water temperatures®
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The 316(b) does not discuss the effects on impingement of this
deliberate recirculation, which returned up to 20% of the plant discharge
directly to the river during the winter to prevent icing of the intake screons.
Bowever, according to Detroit Edison representatives, the recirculation of
heated efflusnt was discontinued because gizzard shad were being impinged
in such large numbers when this practice was esployed during the winter
that operation of the plant was being impeded.

The 316(b) also does not consider the effects on impingement of the
unintenticnal recirculation of plant effluent (from the discharge canal back
to the plant intake via Lake Erie]. The effects of residual chlorine in
the discharge or of supersaturation of the discharge waters during the winter
could increase the vulnerability of fish in the intake srea to impingement.

3. Length and age of impinged fish

The 316(b) data base does not contain the information on the lengths
and ages of the impinged £ish required for a description of the segment of
the population impinged, an assessment of the sampling methods, and an
evaluatien of the impact of impingement losses. According to the impingement
sampling methods described on p. & of this report, "representative specimens”
from the collection basket were measured and weighed, but these data are not
prasented in the 316(b). Instead, only general statements are made, such
as the following examples from p. 4.3-4 of the 316(b) ¢

. s » 1D
general, the majority of rainbou smelt ispinged during t2e spring and
sumser were young-of-the-year (5-8 cml.

. . . Golarish ispinged during the late winter and sarly spring
were generally large adults (30 c& or longer) or smaller juveniles (5 to
W oea).

A few length data (for 7-14 individuals each month) were included with
the ponthly ispingement summary sheets. According to a representative of
Detroit Edison, the fish from which these data were taken were collectsd
primarily to determine their state of sexual maturity. We did not find
any length information for fish collected from the nontest screens. Some
measurements were recorded by Detroit Edison on length data sheets for fish
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pumped from the test screenwells, but sufficient data with which to formuolate
even provisional length-frequency distributions are available only for yellow
perch (458 length measurements for June 1975-May 1976). According to a
Detroit Edison representative, these parch were selected randomly from the
holding pool into which fish from the test screenwells were pumped and these
were the only length measurementa taken during the year. The length-freguency
distribution for these yellow perch (Fig. 10} shows that 51% were in the

7-8 in. (18-20 cm) range. This does not agree with the statement on p. 4.3-5
of the 316(b) that:

+ » «1n general, small young-of-the-year yellow perch
(5 to 8 em) were oollegted during the warm summer months, while those
impinged during the spring were small adults (15 to 20 cam).

The data available to us do not demonstrate such a seasonal difference.
Only one of the 458 perch represented in Figure 10 was in the 5-8 cm range,
and this fish was collected in May. The mean length of seasured perch from
the holding pool was in the 16-20 cm range for every month. The absence of
length-frequency data for perch just large enough to be retained on the
3/8-in. mesh soreens indicates that few of these were measured despite the
fact that Table 1 suggests that many were impinged.

No evidence was found in the 316(b) that any fish were aged according
to the scale method. Consequently, we assigned ages to the yellow perch
in Figure 10 on the basis of the following age-length relation for Lake Erie
yellow perch obtained from W. L. Hartman (personal communication) ; Hartman,
Van Meter, Wolfert, and Busch (1974); and Hart=man, Nepszy, and Scholl (197711

YO = <3.9 in. (approximately 10 cm)
Yearlings = 4.0-6.9 in. (spproximately 10-17.9 cm)
Adults = >7 in, (approximately 18 cm)
Thus, according to our calculations, the perch represented in Figure 10
were <1\ young-of-the-year (YOY), 29\ yearlings, and 70% older indiwviduals.
4. Biomass estimate of impinged fish
The 316(b) presents no estimate of the biomass of Fish impinged at
the Monroe plant, and, because Detroit Edison did not collect sufficient
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Figure 10. Length-fregquency distribution of yellow perch. This distribution
is based on measurements from Detroit Edison's length data sheets for
fish pumped from the two test screenwells at the Monroe Power Flant
(June 1975-May 1976).



weight or length data for all species of fish in their impingement samples,
we cannot estimate the total biomass of fish that were impinged.

We wers, however, able to develop an estimate of the biomass of yellow
perch impinged using the leangth-frequency data presented in Figure 10 and
the following length-weight relationship (Lake Erie Committee on Yellow
Parch, lﬂiﬁly ]

W= 0.3729 x 1072 1)-2826 (4)
where W = weight (oz)
L = length (in}

The length distribucion in Figure 10 was assumed to be represontative of
the ispinged population, and & weight was ealculated for each length class
in the distribution. A total blomass was determined according to the egquation

below:
13
Porch Bicmass = | [W X (8 X )] t5)
L=3
where L = length of perch [in) in Figure 10
W, = weight of an average perch of length L
% = percentage of impinged perch cosposed of individuals
of length L
% = total number of perch impinged = 625,580 (refer to
Table 3 of this report)

The astimate of the annual biomass of impinged yellow perch is 108,932 1b,
with & 954 CI of 79,607-138,377 1b. This estimate, however, is baped solely
on Detroit Edison's measurements recorded on the length data sheets, which

Ef‘m welights recorded on Detroit Edison's length data sheets could not be
used becauss they were usually reported for groups of 10 fish (regardless
of their lengths), instead of for individual fish, and because we do not
know that these groups were representative of the impinged population.



we bellieve are blased toward the larger fish as discussed in Secticn II-E=3,
The biomass estimate might therefore be high.
C. Evaluation of 316(b) Impact Analysis

1. WVerification of trawl data used in the 316(b) for population

estimates

The trawl data presented in 316(b) Tables 4.2-8 through 4.2-16 were
taken directly by Detroit Edison from three sources: 1) an Chio Department
of Katural Resources (ODNR) report (Van Vooren, Davies, and Emond 1975},
2) unpublished MDNE index station computer printouts (MDNR 19%70-75), and
3) a Michigan State University technical report (Cole 1976). MNuserous minor
disagreemants (listed in Appendix F) exist, however, between the dats pre—
sented in 316(b) Tables 4.2-8 through 4£.2-16 and the data as presented in
the original works cited above. One major error is incorrectly labeling
a spring gillnet catch as a trawl catch in Table 4.2-10 and later including
these gillnet data in the total column for trawl catch, thus making all of
the values for total catch and catches per unit of effort (CPE} incorrect.
The affect of these errors is discussed in Section II-C-2.

2. Verification of J1&(b) population estimatss

Population estimares in the 3l&6(b} were derived by Detrodt Edison from
the MDNE and CDNR trawl data (discussed above) using a calculation described
by the following eguation:

catch/trawl

araa/traml X area of available habitat = population estimate (&)

or
catch/unit area X area of available habitat = population estimate

Although this equation permits calculation of an acceptable approximation
of population size and was used consistently in the 316(b), inconsistent
and erroneous descriptions of the calculation occur in the 316(b) text
and tables:



36

{1} Indices of total population slze of the major [ish apecles in weatarn
Lake Erie were derived fros trawl aurvey data (Michigan DNE, unpubliahed
data; Van Vooren et al. 1§75). Trawl catches were coaverted to calch per
unit area trowled, which was then gultiplied by the area of available
Babitat in the western basin to estimate total population aize.

{p. 4.2=-23)

(Z) fThe populaticn estimates were determined in the following manner. ine
trawl catch dats were first expresaed in Lerms of catch per unit area.
The area coversd by one wnit of effort was detersined by multiplying the
width of the tow, calculated from the boat speed (6.8 kph or & mph) and
the length of time of the tow. ke population size was then determined
froe the produst of the oatch per ugn ares the ratic of the area of
the total available habitat (553 k=® or 365 mi®) to the ares coverad by
one unit of travl effort.

{p. 4.2-23)

{1] Estimates derived by multiplying catch per hour (Table §.2-8)
the area covered in one hour of trawling {15=t wide trawl
by & mph) m! dividing this into the area of habitat in Lake
Eris {36k mi® or 303 of the weatern basin).

{Table 4.2-17:
Table 4.2-18 is similar)

{4) Estisates derived by sultiplying catch per effort t;ahlll §,2-9 through §.2-1%)
by ratic of ares of total avallable habitat (364 m1® or 30% of western basinl
to ares covered by one unit of trawl effort (33-ft wide trawl towed for 10 minutes).

{Table 4.2-19]

Examples 1 and 4 are correct descriptions and result in total catch; examples

7 and 3, however, yleld catch and hz srespectively.

ares per effort catch
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Despite the above inconsistencies, all but one of the population
estimates, or population eize indaxes, presented in Tables 4.2-17 through
4.2-20 appear to have been correctly calculated. The one calculation error
we found (in Table 4.2-18B) overestimates the YOY shiner population by an
order of magnitude (40,633,000 instead of 4,063,000) .

The mislabeling in Table 4.2-10 (discussed in Section I1-C-1) results
in erroneous 1970 estimates in Table 4.2-19. Most of the 1970-75 mean
astimates presentsd in Table 4.21-19 are thus also in error but by no more
tham 5%. Sewveral other errors, most of which arise from errors made in
Tables 4.2-B through 4.2-16 are listed in Appendix F.

Although most of Detroit Edison's population estimates were calculated
according to the correct formula using the data presented in the 316(kb)
ard are free of arithmetic error, we believe that the estimates are hiased
in several ways:

al The use of trawl catch data as the basis for population estimates is
guestionable and likely results in underestimates of true population size.

The trawl data gathered by the MDNR (and probably also those collected by ODNR}
wers intended only as indexes of year-to-year relative abundance (R. C. Haas,
MDNE, personal communicatien, August 10. 1977). Although we believe trawl
catch data could have been adequate for estimating the population of age I

and older yellow perch, we do not beliewe its use results in accurate estimates
for all species. Detroit Edison acknowledges some of the limitations of using
trawl cateh data for population estimates on p. 4.2-23 of the 316(b):

s w & Use of
this type of dats &s & sanagesent tocl is highly gueationable becauze ef
natursl variapility in the data and the selective nature of the sampling
gear. Since gill net and trapnel cals canmot be gquantified, these catch
data could not be used in standing orep estimates. However, uslng
conservative sssumptions, such estimates can be used to prediot einisal
or copservative total populstion size for cosparison with power plant
fiah ispingesent/entrainsent data.

The key conaervative slesents of this estisating technigue are (1) the
sampling gear was masused to collect all of the fish in the area covered,
and (2) the ares covered waa ooly a portlon of the available habitat.
Travling, like most fish collection gear, 12 highly selective; that is,
many fish are able to avcld or escape the met. The trawls used ip these
studies saspled only & small propartion of the watier column near the
bottog. Thus, use of trawl data te eatimate denaity of fiah-per-water=
body ares results in @ significant undersatimate of Lrue population aize.
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b} The values used to calculate “area per trawl® (area of lake bottom
covered per trawl tow] are incorrect and underestimate the standing stock
of fish. The width given in the 316(b) for the MDNR trawl (33 ft) is the
length of the trawl headrope (R. C. Haas, MOMR, personal communication,
August 10, 1977). The width of the trawl opening while it is being fished
would be smaller than the length of the headrope. The 316(b) calculations
thus oversstimate the area trawled and underestipate the population size
{refer to Equation 6). The population estimates based on the ODNE data
are probably similarly biased.

el The value used in the 316(b) for "area of available habizat,”
stated to be 304 of the western basin ares, or 364 square =i, also results
in an underestimate of population size. Our planimetry readings of Lake
Survey Chart No. 39 (National Oceanic and Atmospheric Administration 197&)
for the west end of Lake Erie indicate that the area between & and 24 fr,
defined in the 316(b} as available habitar, is approximavely 40% of the
basin area, or 485 sguare mi.

d) The manner in which Detroit Ediscn used the MDNR trawl data results
in overestimates of the abundances of some species impinged at the Monroa
plant. The 116(b] calculates mean CFE using data from two MONR stations
{Monroe and Sterling State Park) close to the Monroe plant site. Discussion
with an MOMR official (W. Bryant, personal communicatien, August 17, 1977)
revealed that during 1970-75 trawling by the MDNE could have been conducted
at as many as three other stations in the Michigan waters of Lake Erie, in
addition to the two used in the 316(b). During 1975 (the year considered
in the impact analysis), trawling was conducted by the MDNR at & third
staticn, near the Woodtick Peninsula approximately 10 mi scuth of the
Monroe plant, but these data were not used in the 316(b). Inclusicn of
the data from this station would have lowered the 1975 mean CPE and population
astimates for species including yellow perch, walleyes, shiners, alewife,
spelt, trout-perch, and logperch.



1. Impingement impact as assessed in the 316(b) by percentage of

source population lost

The 316(b) annual impingement impact assessment (Table 5.2=3) assumes
1008 mortality of impinged fish and is based on the simple ratio of the
number of fish impinged of & given species (Table 4.3-1) to the number
of individuals of that species in the source population (Tables 4.2-17
through 4.2-20, Table 5.2-2). This approach requires that the impinged
population be representative of the source population with which the
cosparison is being made (i.e., have the same size, age, and sex composition,
ete.). In the 316(b}, the values used for the numbers of fish impinged
and the population estimates include fish of differvnt combinations of
age classes. Detroit Edison evidently made the assumption that the age
distributions of the impinged population and the scurce population were
identical, but this is not demonstrated in the 316(b). The age classes
used in the population estimates are also not consistent (refer to Table
5.2=-2) . For example, the 31&(b) population estimate for gizrzard shad is
the mean of the ODHR estimate which includes only ¥YOY and the MNDR estimate
which combines YOY and yearlings. The alewife population estimate is the
mean of the MDNR estimate which combines YOY, yearling, and adults and
the CONR estimate which includes only YOY.

In addition to the concerns expressed above and in Section II-B-2
regarding the reliability of the values presented in Tables 5.2-2 and 5.2-3
of the 316({b)}, these tahles alsc contain some values (transferred from
Tables 4.2-17 = 4.2-20) that were previously identified as incorrect
(refer to Appandix F).

Because Detroit Edison underestimated the numbers of fish impinged
and failsd to compare age-eguivalent segments of the impinged and source
populations, we do not bellewve that the effect of impingement losses at
the Monroe plant is adegquately assessed in the 316(b).





